MuHHCTEPCTBO HAYKH U BBICIIETO oOpa3zoBaHUs Poccniickoii Denepanyn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKNN
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

dusnueckuil paKynpTeT

YTBEPX/AIO:
Hexan gusnueckoro gaxyabrera
C.H. ®unumonoB

Paboyast mporpamma JUCIHATUTAHBI
MareMaTu4YeCKuil aHAIU3
10 HAMPABJICHUAM TIOATOTOBKU
09.03.02 UuopManmoHHbIE CHCTEMbI H TEXHOJIOTHH

Hanpasnennocts (mpoduis) moAroTOBKY / CrieuaIn3alys:
«H(popMannoHHBbIE CUCTEMbI M TEXHOJIOTHH B ACTPOHOMHHU H KOCMUYECKOI reo/ie3um»

®dopma o0yueHus
Ounas

Kpanmudukamms
HNuxeHep-pa3padoTyuk HHPOPMANMOHHBIX TEXHOJIOT Ui

I'ox npuema
2024

COI''TACOBAHO:
PykoBoaurens OI1
O.M. CrocuHa

[Ipeacenarens YMK
O.M. CrocuHa

Tomck — 2024



1. ]_Ie.]'lb U IIJIAHUPYEMBIC PE3YJbTAThI 0CBOCHUA JUCHUIIJINHBI

[enpto OCBOEHUS TUCIUIUIMHBI ABIISIETCS (POPMUPOBAHHE CIIEAYIOMINX KOMITETCHIIUMA:

— OIIK-1 — CnocobeH nmpuUMEHSTh €CTECTBEHHOHAYYHbIE W OOLICHMHXEHEPHBIC 3HAHMUSA,
METO/Ibl MaTEMATUYECKOr0 aHaJIM3a U MOJEIMPOBAaHNUS, TEOPETUYECKOIO U SKCIIEPUMEHTAIBHOTO
HCCIIEI0OBAaHUS B IPOPECCUOHATBHON AESITEIbHOCTH.

Pesynbpraramu 00ydeHUs TUCHUIUINHBI SIBIISIFOTCSL:

—POOIIK-1.1. — 3HaeT BbICHIYI0O MAaT€MaTUKY, METOJbl MAaTEMAaTUYECKOro aHaliu3a U
AQHAJIUTUYECKOM  TeOMETPUM, TEOPUI0  BEPOSITHOCTEH, MaTeMAaTUYECKyI0  CTAaTUCTHUKY,
BBIYHMCIIUTEIbHYIO MAaTEMATUKY;

—POOIIK-1.2. VYmeer pemarh 3agadydl OPOPECCHOHATBHON  AEATEIBHOCTH C
MPUMEHEHHEM MaTeMaTHYeCKUX METOJ0B aHalKu3a, MOJCIUPOBAHMS, TEOPETHUYECKOIOo U
AKCHEPUMEHTAIBHOTO UCCIIEIOBAHUS.

2. 33}13‘1“ OCBOCHHUA TUCHUITIJINHBI

— OcBoUTh NOHATUWHBIM ammapar MaTeMaTUYecKOoro aHaiu3a | OCHOBHBIE METO/IbI
JOKa3aTeJIbCTB U PEIICHUS 3a1ad.

— HayunTbcsl IpUMEHATh NMOHATUMHBIN aImapaT ¥ METOJbl MAaTEMaTUYECKOrO aHalIMu3a
JUIS peIlIeHUs MPaKTUUECKUX 3a7a4 IpodecCuoHaIbHOM e TEIIbHOCTH.

3. MecTo THCIMIVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

JlucuuninHa OTHOCUTCA K 00s13aTeNIbHOM YacTH 00pa3oBaTeIbHON IPOTPaMMBI.

4. CemecTpbl 0CBOEHHSI 1 (POPMBI MPOMEKYTOUYHOM aTTeCTANUM MO TUCHHUILIHHE

Cemectp 1, 3x3aMeH.
Cemectp 2, 3K3aMEH.
Cemectp 3, 3K3aMeH.

5. Bxoanble TpeGoBaHus 111 OCBOEHUS AU CHUILINHBI

Jljis ycrienrHoro OCBOCHHS TMCUUILIMHBI TPEOYIOTCS KOMIIETEHIINH, C(HOPMUPOBAHHBIE B
X0JIe OCBOEHUS 00pa30BaTEIbHBIX MPOTrPaMM IPE/IIECTBYIOIIETO YPOBHS 00pa30BaHusl.

Jlis ycremHoro OCBOEHHUS NUCHUIUIMHBI B 1 ceMecTpe He TpeOyloTcsl pe3ylbTaThl
oOyueHus o IPYrUM JUCIUILINHAM.

Jljig ycrenmHoro OCBO€HHUs JUCIHUILUIMHBL BO 2, 3 ceMecTpe TPeOYIOTCs MOJI0KUTEIbHbIE
pe3ynbTaThl  OOy4YeHHs MO CIEAYIOUIMM AUCHUILIMHAM: JIMHEHHas anreOpa M aHAIUTHYECKas
reoMeTpHsl.

6. SI3bIK peasuzanmun

Pycckuii

7. O6beM AUCHHUIIMHBI (MOTYJI51)

OO01ast TpyA0eMKOCTh AUCHUILINHBI cocTaBmsieT 13 3.e., 468 yacoB, U3 KOTOPHIX:
— nexumu: 160 u.;

— cemuHapckue 3ansatus: 0 4.

— npakThueckue 3aHarus: 160 4.;

O06beM caMOCTOSATENBHON PA0OTHI CTY/IEHTA ONpeAeIeH YIeOHBIM MJIaHOM.

8. Conep:xaHue IMCUUILINHBI (MOAYJIS1), CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. Mnosxcecmea, omoopaxcenusn, @ynkyuu. MHOXeCTBAa W ONEpallUU HAJ HUMHU,
KBaHTOPBHl. MHOECTBO HATypalbHBIX 4YHceld. MeToJ MaTeMaTWyecKodl WHIYKIWU. buHOM
Herotona. Omnpenenenue moyis BelmECTBEHHBIX uwnced. [loaHoTa (HEMpPEepBIBHOCTH) MO



BEIIECTBEHHBIX 4YHCEI. |'paHHIBIl YMCIOBBIX MHOXECTB. Teopema bosbuano-Beiepmrpacca o
cynpemyme u wuHpumyme. Omnpenenenue ortoOpaxenus (¢pynkuum). [lonsTus obOpaza u
mpooOpasza MHOXKeCTBa. Bunbl 0TOOpaXkeHU (MHBEKIUS, CIOPBEKIUs, Ouekius). Kommosumus
otobpaxkenuii. Obpatnoe otrobpaskeHue. OCHOBHBIE dJIeMEHTapHbIe (PYHKIIMU U X CBOMCTBA.
Tema 2. Teopusa npedena yucnoevix nocieoosamenvnocmein u Qynukyuil. Ilousitue 4nucioBou
MOCIIEIOBATEILHOCTH Kak oTtoOpaxkeHus. [Ipenen mocnenoBatensHOCTH. JIeMMa O BIIO’KEHHBIX
npomexyrkax. Teopema bonbiiano o npenensHoi Touke. Teopema bosbnano-Belepmrpacca o
OANOCIeN0BaTENbHOCTH.  DPyHIaMeHTalIbHbIE — IOocaenoBaTesnbHOCTH.  Kpurepunn  Komm.
beckoneuHo Masble 1 OECKOHEUHO OOJIBLINE MOCIEA0BATEILHOCTH M UX CBOWCTBA. TeopeMsbl 0
Ipesienax, CBA3aHHbIE C paBEHCTBAaMU U HepaBeHcTBaMU. CyllecTBOBaHME Mpesesia MOHOTOHHOM
Y OTpaHUYEHHON MOCIEA0BATEIBHOCTH.

[Mpenen ¢yukuuu no I'eitne m nmo Komm. ExuactBenHocTh mpenena. [lpemen xomMmo3uiuu.
3ameHa MEpEeMEHHOW TOoJ 3HAaKOM Tipejaenia. beckoHeyHO Mainbie W OECKOHEYHO OOoJIbIIne
¢GbyHKIMY, UX Ki1accudukanus U cBoiicTBa. TeopeMbl 0 mpenenax, CBsI3aHHbIE ¢ PABEHCTBAMU U
HepaBeHcTBaMHU. HeoOxonmMoe M JOCTaTOYHOE YCIOBHUE CYIIECTBOBAHMSI KOHEYHOTrO IMperena
(GyHKIMM TPOU3BOJILHOTO aprymeHTa. Kpurtepuii cyimiecTBoBaHUS mpefena (yHKIMU dYepes
oHOCTOpoHHUE Tpenenbl. CyliecTBoBaHUE Mpejesa MOHOTOHHON M OrpaHUYEHHON (DYyHKIIMH.
[IepBblit 1 BTOpOM 3aMedaTeIbHbIE MPEIENbl U CIEACTBUS U3 HUX.

Tema 3. Henpepoiguvie u ougppepernyupyemole pynkyuu o0noii nepemennou. OrpenencHue
HETIPEPHIBHOCTH (DYHKIIMA B TOYKE M HAa MHOXECTBE. HempephIBHOCT MOHOTOHHOUM (PYHKIIHH,
cinoxHoi (QyHkuuu. Touku paspeiBa. Teopema O HENPEpPHIBHOCTH OOpaTHOM (QYyHKIUU.
HenpepriBHOCTB neMenTapHbix Gyakuuil. Teopemsl Ko u Beliepirpacca 1iist HepepbIBHBIX
(GyHKIMI Ha 3aMKHYTOM U OTpaHUY€HHOM MHOKeCTBe. PaBHOMepHasi HENPephIBHOCTh (DYHKIIHH.
Teopema KanTopa o paBHOMepHO# HempepbiBHOCTH. uddepenuupyemocts. uddepenmmann.
Onpenenenue Npou3BOIHON. ['eoMeTpUUECKUI CMBICT MPOU3BOAHON. YpaBHEHHE KacaTeJIbHOM.
I'eomerpuueckuii  cmbicn  auddepennuana. CBsa3p  Mexay auddepeHIupyeMoCcThi0 U
CyIllecTBOBaHUEM Tpou3BoaHOU. JuddepeHnmpyeMocT W HeENpepbhIBHOCTH. [Ipomn3BoaHas
obpatHo#t pyHkuuu. [IpaBuiaa BEIYMCICHUN TPOU3BOAHBIX. Ta0nuIia OCHOBHBIX MPOU3BOIHBIX.
®dusndeckuil CcMbICT TMpou3BOaHOW. WMHBapuanTtHOCTH ¢opMbl mepBoro auddepeHuana.
[Tapamerpuueckre ypaBHEHUS KpuUBOW. BpruncieHnne npou3BOAHBIX (GYHKIUN 3aJaHHBIX
napamerpuuecku. [IpousBonusie u auddepeniumansl Beicmux nopsaakoB. [IpaBuso JlonuTans.
®opmyna Teinopa ¢ ocratounbiM uieHoM B ¢opme [leano (Jlarpamxka, Komm). Teopema
®epma. Teopembr  Posursa, Jlarpamxka, Komm o muddepermupyeMbix QyHKOHUAX. YCIoBHUE
MOHOTOHHOCTH (GyHKUMUU. JlOCTaTOUHBIE YCIOBUS OJKCTpeMyMmMa QYHKIMH (C TMOMOIUIbIO
MPOM3BOHON 1-r0 M BBICIINX MOpsAKOB). HampaBineHune BOrHyTOCTH KpuBOM. JloctatouHoe
yCIIOBUE BBINYKIOCTH (BorHyTrocTH). Touku meperuda. [locrarounsie ycioBusi meperuoda s
IBaxabl U N pa3 auddepenuupyemoil ¢pyHkuu. AcuMntoTel. OOmas cxema HCCIeIOBaHUS
byHKIMA u  TocTpoeHus rpadukoB (AekapToBa U MOJSIpPHAsS CHUCTEMBbl KOOPAMHAT,
napaMeTpUIeCcKH 3a/1aHHbIe KPUBBIE).

Tema 4. Heonpeodenenuwtit unmezpan. Hexotopble CBeIEHHS O KOMIUIEKCHBIX YHCIAX U HX
WCIIOJIb30BAHUU JUI PA3JIOKEHUS MHOTOWICHOB C BEIIECTBEHHBIMH Kod(pQuIeHTaMU Ha
MHOXXHUTENH. PaznokeHne ApoOHO-palMOHAIBHBIX BBIPAKEHUH Ha CyMMY MPOCTBIX ApOOeH.
IlepBooOpa3Has (yHKUMS U HEONpeAeNeHHBIH HHTerpaid. ['eomeTpuueckoe MCTOJIKOBaHHE
nepBooOpa3Hoi. TaOmuiia OCHOBHBIX UWHTErpanoB. VIHTerpupoBaHHe MyTeM 3aMEHBI
nepemeHHol. MHTerpupoBanue mo yacTsaM. VHTerpupoBaHue palMOHAIBHBIX JApoOei.
WuTerpupoBanne HEKOTOpPBIX HUppaluoHanbHOoCcTel. WHTerpupoBanue auddepeHnnaIbHbIX
ounomMoB  (monactanoBku — YeObimeBa).  [loacranoBku — Diinepa.  MHTerpupoBaHue
TpuroHoMerpuueckux Qynkuuii. [loHATHE 0 GYHKIUAX, HE MMEIOIIUX DSIEMEHTAPHBIX
NepBOOOPA3HBIX. DITUNTHYECKUE HHTETPAIbI.

Tema 5. Onpedenennvii unmezpan Pumana na ompe3ke u €20 RPUNOIHCEHUA.
Hecoo6cmeennvle unmezpansl. VHTerpansubie cyMMbl Pumana mis yHKUOWN, 3aJaHHBIX Ha
orpeske, 1 ux npenen. Cymmel JJapOy u ux cBoiictBa. HeoOxoauMoe u 10cTaTOYHOE YCIOBUE



CYIIECTBOBaHMS ONpeAEIeHHOTO MHTerpana. Kiaccel ¢yHKuuid, mHTErpupyembix 1mo Pumany.
CpoiicTBa omnpenenéHHOro UHTerpana. TeopeMsl O cpeHeEM 3HaYyeHUM uHTerpaia. MHrerpan c
IIEPEMEHHBIM BepXHUM IpeneiaoM. CBoiicTBa MHTErpajla ¢ NEPEMEHHBIM BEPXHUM IIPEIEIIOM,
dopmyna Herorona-JleliOHuma. 3amMeHa TIEPEeMEHHONH B  ONpEACICHHOM  HHTErpase.
WHTerpupoBanue mo 4acTsaM B oOIpelesieHHOM uHTerpaie. [lonstue miuomanu (Ha Kiacce
MHOTOYTOJIbHBIX (DUTYp, VIS IPOU3BOJIBHON OIpaHUYCHHOM 3aMKHYTO# o0OnacTu). Heobxomumoe
U JIOCTaTOYHOE YCJIOBUE CYILECTBOBAHUs IUIOIIAIM ITPOU3BOJIBLHON OTPAaHUYEHHOW 3aMKHYTOU
oOmactu. Kimaccel KpHBBIX, MMEIOMIMX HYJIEBYIO IUIONMIAAb. BBIYMCICHHE IMIJIOMIANCH IUIOCKHX
buryp c moMOLIbIO OMNpEeaeNeHHBIX HWHTerpajoB. OmpeneneHue TIaaKOH KpUBOHM JIMHHU.
Onpenenenne JUIMHBI TJIaJKOW KpPUBOM JIMHUM, BBIYUCIEHHE €€ JJIMHBI C IOMOIIbIO
ONIPEAEIICHHOTO WHTerpaia. J[JimHa KpUBOM B MOJSPHOM CUCTEME KOOpAMHAT. BbluncieHue
00bEMOB Ten BpanieHus. CTaTUCTUYECKHE MOMEHTHI U KOOPJMHATHI LIEHTpa TAKECTH KOHEUHOU
CUCTEMBl MaTEPUAIBHBIX TOYEK, MAaTEPUAIbHON IUIACTUHKH, INIAJIKOW KpHUBOHU. J[Be Teopemsl
[Manna-I'ynpauna. Onpenenenve HecoOCTBEHHBIX HHTerpagoB 1 u 2 poxa. IlpusHaku
CXOJAMMOCTH. 3aMeHa MepeEMEHHON U UHTErPUPOBAHKE 110 YACTSIM B HECOOCTBEHHBIX MHTErpajax.
Tema 6. /lughgpepenyuanvnoe ucuucnenue ynkuyuil HeckonvKux nepemennvix. lloHsATHE
METPHUUYECKOTO MpocTpaHcTBAa. OKPECTHOCTh; BHYTPEHHME, I'pDaHUYHbBIE, MPEIENIbHbIE TOYKHU;
3aMKHYTO€, OTKpBITOE, OrPAaHUYEHHOE MHOXXECTBO B  METPUYECKOM  IPOCTPAHCTBE.
KoneunomepHoe eBkimIoBo mpocTpaHcTBO. [loBTopHBIE mpenensl. Teopema O MOBTOPHBIX
npeaenax. [lonstue muddepennmpyemoctu, muddepennnana, reoMeTpPUIECKUN CMBICT YaCTHBIX
npou3BoJaHBIX. JloctaTouHble  ycioBus — IubGEpeHIUPYEMOCTH  (QYHKIMU  HECKOJbKHX
nepeMmeHHbIX. JuddepennupoBanue ciaoxHo ¢yHkuuu. MHBapraHTHOCTH (HOPMBI TEPBOTO
middepennnana. [IponzBoaHas no JaHHOMY HallpaBJIeHHIO, TPAJIUEHT. Y paBHEHUE KacaTelbHOM
IJIOCKOCTH U HOpManu K Tpaduky (QYHKIMHM [BYX MepeMeHHbIX. YacTHble NMPOU3BOIHBIE U
muddepeHransl BRICIIUX TOPSAKOB. Teopema o cMemanHbIxX mpou3BoaHbIX. Dopmyna Teitnopa
Uis  (QYHKIUM  HECKOJbKMX mepeMeHHbIX. llonstue HesBHOW  ¢yHKkuuu. Teopembl
CYIIECTBOBaHUS, HEMPEPHIBHOCTH, AUDPPEepeHIIUPYEeMOCTH HESIBHBIX (YHKIMM, OMpeaensieMbIX
OJIHMM YpaBHEHHEM M CHCTeMOW ypaBHeHUH. HeoOXxoammoe ycioBue JIOKAJIBHOTO SKCTpEMyMa.
JlocTaTouHble yCIOBUS JOKAIBHOTO dKCTpeMyma. Bropoit muddepennnan xak KBaapaTHIHAsS
dbopma. Kpurepuii CunbBecTpa TOJIOKHUTEIBHOM ¥ OTPHUIATEIIBHOW  ONPEACTIEHHOCTH
KBaIpaTU4HOM (OpMBI. YCIOBHBIH 3KCTpeMyM. MeTobl HaX0K/I€HUSI YCIOBHOTO IKCTpEMyMa.
Oyukuus Jlarpanxa.

Tema 1. Qucnoevie u hynkyuonanvuvle paovl. PaBHOMEpHass CXOAUMOCTh (PYHKIIMOHATBHOTO
psiga, HEOOXOAMMOE U JOCTAaTOYHOE YCIOBHUE PaBHOMEPHOW cxonuMocTd psga. [IpusnHaku
Beitepmitpacca, AoGens, Jlupuxie paBHOMEpPHOH CXOIUMOCTH (DYHKIIMOHAJIBHBIX PsJIOB.
[Ipocreiiiue cBoiicTBa (DYHKIIMOHATBHBIX PSJIOB: HEMPEPBIBHOCTH CYMMBI pfAla, MOUYICHHOE
UHTErpUpOBaHWE U TmowieHHoe auddepeHnnpoBane ¢GyHKIMOHAIbHOTO paga. llonarue
creneHHoro psaa. llpocreiimme CBOMCTBAa CTENEHHBIX PSAJOB: PAaBHOMEpPHAs CXOJIMMOCTh
CTENEHHOTO Psi/ia BHYTPU MIPOMEXKYTKA CXOJIUMOCTH, HEMPEPHIBHOCTh CYMMBI CTEIIEHHOTO ps/JIa,
MOWICHHOE MHTErpupoBaHue creneHHoro psaa. CrenenHout psa, psa Teinopa. Pasnoxenus B
CTETeHHBIE PSAbI HEKOTOPBIX AlIeMeHTapHbIX QyHKuwmii. [Ipocreline mpuMeHeHus: CTENEeHHBIX
PSAIOB: HAXOXJACHHWE 3HAUYCHUN (YHKUUN, BBIYMCICHHUE HWHTETPAIOB, PEIICHHWE YpPaBHEHUHU.
Dopmyisl Ul paanyca CXOIUMOCTH.

Tema 8. Kpusonuneiinvie unmezpanst u ux npumenenue. KpuBoIMHENHHbIA UHTETpajl IEPBOTO
poJna, onpeAeIeHue, BEIUNCICHUE, IPUMEHEHNE K TOJCUETY MAacC MAaTepUaJIbHBIX KPUBBIX, CHII
IIPUTSDKEHNAS MaTEepPUANbHBIX KPUBBIX M TOYeK. KpHBOJMHEHHBI MHTErpajll BTOPOrO poOJa,
OTIPE/CIIEHUE, BBIYKMCIEHUE, CBA3b C MHTETPAJIOM INIEPBOTO pOJA, NMPUIOKEHUE K BBIYMCIECHUIO
paloThI CUIOBOTO MOJIS.

Tema 9. /leoiinvie unmezpanvt u ux npumenenue. OnpeneneHre, YCIOBUS CYIIECTBOBaHMUS,
IIPOCTENIINE CBOMCTBA ABOMHBIX MHTETpaloB. BpIUuncCiIeHHME IBOMHBIX HMHTErpajoB B cCiydae
IpSMOYTOJbHOM 00lacTM W B cllydyae MpOU3BOJBbHOM o6nactu. Ilpuinoxenue ABONHBIX
MHTETPaJIoB: 00bEM LIMIMHIPUYIECKOT0 Opyca, IJIO0NIa b MIIOCKON (GUTyphl, Macca MaTepHaIbHOU



wiactuHkd. @opmyna ['puna. [Tpunoxenus dopmynsl ['puHa, BeIpakeHHE IUIOMAIN TUIOCKON
(GUrypsl ¢ MOMOMIIBIO KPUBOJIMHEWHOTO MHTErpasa, YCIOBHUE HE3aBUCUMOCTH KPHUBOJHMHEHHOTO
UHTErpaia OT IMyTH MHTErpUPOBaHMs, NOTEHUIUAIbHbBIE CUJIOBBIE I0JIA. 3aMEHA IEPEMEHHBIX B
JIBOMHOM HHTETpajie: OTOOpakeHHE TIUIOCKHX OO0NacTeil, KpPUBOJMHEHHBIE KOOPIMHATHI,
BBIPDOKEHUE IUJIOUIAJM B KPUBOJMHEHWHBIX KOOpIMHATaX, 3aMEHAa MEPEMEHHBIX B JBOMHOM
HHTETpaJe.

Tema 10. Tpoiinvie unmezpanvt u ux npumenenue. OTpeneneHNe TPOHHOIO HHTETpaa.
CBoiicTBa TpOWHBIX HHTErpajioB. Brlumcienune TpolHbIXx uHTErpasioB. ®dopmyna I[aycca-
Octporpanackoro, NPWIOKEHHs (OPMYIBl K BBIYMCICHHIO MOBEPXHOCTHBIX HWHTETPAJIOB,
oovemoB Ten. I[lorok. JluBeprenmus. KpuBOJIMHEHHBIE KOOPAWHATHI B TPOCTPAHCTBE.
BoipaxxeHue o0ObeMa B KpPUBOJIMHEWHBIX KOOpPAMHATAaX. 3aMeHa IEPEMEHHBIX B TPOMHOM
unterpane. Ilpocreiiline NpUMEHEHHS TPOWHBIX HMHTETPAJIOB: BBIUKCICHHE OOBEMOB Tell,
HaxO’KJICHHE MAacChl Tela MO JAaHHOM IUIOTHOCTH, LEHTP TSKECTH MAaTEepUaIbHOIO Tela,
MPUTSDKEHNE MaTepruaibHON TOUKH MaTE€PUATIbHBIM TEJIOM.

Tema 11. Ilosepxnocmmuvie unmezpansvt u ux npumenenue. Ilnomans nosepxnoctu. CTopoHa
noBepxHocTU. OpueHTalNs HOBEPXHOCTH U BBIOOP €€ cTopoHbl. OnpeeneHne NOBEPXHOCTHOTO
MHTETpajla IIEpBOTO poJa. BplunMcieHne MNOBEPXHOCTHOTO MHTErpajga IMEepBOro  poja.
[IpunokeHns: TOBEPXHOCTHBIX MHTETPAIOB MEPBOrO POJa: Macca MaTepualbHOW MOBEPXHOCTH,
LEHTp TSKECTH MaTepualbHOM TOBEPXHOCTH, CHJIA TPUTSKEHHUS MaTepUaTbHOW TOYKHU
MaTepUaIbHON MOBEPXHOCTBHIO. [IOBEPXHOCTHBIE WHTETpajgbl BTOPOro poja. BerumcieHue
ITOBEPXHOCTHBIX MHTETPAJIOB BTOpPOTO poja. lIpwiioxkeHne NOBEPXHOCTHBIX HWHTErPAOB K
BBIYUCIICHUIO TIOTOKOB BEKTOpPHBIX mojiei. Dopmyna Crokca. Bexropras 3amuck (Gopmysnsl
Crokca. Hupkynsamus. Potop.

Tema 12. Beeoenue 6 paovt @Pypve. OpPTOHOPMHUPOBAHHBIC CHUCTEMBbI (YHKIIUNA, TOHITHE
TPUTOHOMETPUYECKOTO pAna, NMoHATHs psna Dypwe. MHTErpanbHOE NpeIcTaBIeHNE YaCTUYHOM
cymmbl psaga @ypee (uaTerpan upuxme), neMva Pumana, mpuHnun jgokanusanuu. [Ipu3Hak
MOTOYEeYHOM cxoaumocTH psna Pypre. Cioydail Henmepuoaudeckoi ¢yHKIuu. PasznoxeHue 1o
KocHHYcaM U 1o cuHycaM. KommiiekcHast opma psiga Oypre.

Tema 13. Humezpanwl, 3asucauwjue om napamempa. OnpeaeieHne 1 KpUTEPUil paBHOMEPHOTO
[0 TmapaMerpy CTpeMyeHHus K mnpeaenbHoil ¢yHkiuu. IlpenenbHblil mepexoj Mmoja 3HAKOM
uHTerpana. HempepplBHOCTh MHTErpajia, 3aBHCSIIEro oT mapamerpa. JAuddepenuupyemocts u
MHTErpUPYeMOCTh UHTErpaja, 3aBucsiiero ot napamerpa. ®opmyna Jleitbnuna. Onpenenenue u
KpUTEpU PaBHOMEPHOW CXOAMMOCTHM HECOOCTBEHHOTO HHTErpaja Ha OECKOHEYHOM
npomexxytke. [Ipusnakm Beliepmrpacca, AOGens, Jupuxiae paBHOMEPHOW CXOJAMMOCTH
HECOOCTBEHHOro0 HHTerpajga ¢ napaMeTrpoM. HecoOCTBeHHbIE HMHTErpajbl, 3aBUCALIUE OT
napametpa. [IpenenbHblil mepexo U HeNPEePHIBHOCTh HECOOCTBEHHBIX WHTEIPAOB, 3aBUCSIINX
oT napamerpa. MHTerpupyemMocts U AudQepeHunupyeMocTh MoJ 3HaKOM HHTerpaia. Teopema o
MepecTaHOBKE MOPsAKa UHTETPUPOBAHUS B HECOOCTBEHHOM HHTErpalie. DUIepoBbl MHTETPAIIBL.
CgoiictBa bera-¢dynkumii u ['amma-QyHKIUN U CBSI3b MEX]1y HUMHU.

9. Texymmii KOHTPOJIb N0 AUCHUILIHHE

Tekymmii KOHTPOJIb MO JUCUUILIMHE MPOBOJIUTCS IYTEM IPOBEACHUS KOHTPOJBHBIX
paboT, MHIUBHIYaTbHBIX PalbOT, KOJJIOKBUYMOB IO JICKIMOHHOMY MAaTEpHATy, BBITIOJHEHHS
JIOMAaITHUX 33aaHuil U QuKcupyercss B GopMe KOHTPOJBHON TOYKM HE MEHEe OJHOTO pas3a B
cemectp. OneHOYHbIE MaTepualibl TEKYIIET0 KOHTpOJs pa3MmenieHsl Ha caiite TI'Y B pazmene
«Mudopmarms 06 oOpazoBaTenbHOI mporpamme» — https://www.tsu.ru/sveden/education/eduop/.

10. IMopsiiok NpoBeeHUsI U KPUTEPUH OLleHUBAHUS NPOMEKYTOYHOM aTTecTalUH

JK3aMeH B IEepPBOM ceMecTpe NPOBOAUTCS B ycTHOM ¢opme mo Ouneram. buner
COJICPKHUT JIBa TEOPETUYECKHX BoIpoca M JBe 3agaud. CTYIEHT OCBOOOXKIAeTCs OT pelIeHus
3ajJ]ay, €ClIM YCIIEIIHO Cajl BCe KOHTPOJIbHBIE U MHIUBUAYaJIbHbIE PA0OTHI B TEUEHUH CEMECTpA.


https://www.tsu.ru/sveden/education/eduop/

CryneHT 0CBOOOXIAaeTcsi OT TMEpBOrO BOIpoca Owiera, €ciad YCHEIIHO YYacTBOBAJI B
KOJUTOKBHYMax 1o TemaM | u 2. IIpo1oinkuTenbHOCTh 3K3aMeHa 2 yaca (7151 OJJHOTO CTYJCHTA).
JK3aMeH BO BTOPOM ceMecTpe IMPOBOAWUTCS B ycTHOW (opme mo Owmneram. buner
COJICPKHT JIBa TEOPETUYECKUX BOIpoca W ABe 3amaud. CTYIEHT OCBOOOXKIAeTCs OT PEUICHHUs
3aJa4, €ClIM YCIIEIIHO CAajl BCE KOHTPOJIbHBIC U MHIUBUAYaJIbHBIE PA0OTHI B TEUEHUH CEMECTpA.
CrynmeHT oCBOOOXKIAaeTcsi OT TMEpBOTO BOIMpoca OwWiera, €ClIM YCIEUIHO Y4acTBOBal B
KOJUTOKBHYMax 1o TeMaM 4 u 5. IIpo1o/nKuTenbHOCTh dK3aMeHa 2 yaca (7151 OJJHOTO CTYJCHTA).
JK3aMeH B TpeTbeM ceMecTpe IMPOBOAMUTCS B YCTHOH ¢opme mo Owmieram. buier
COJIEP’KUT JiBa TEOPETUYECKUX BOIpoca U JBe 3a1aud. CTyIEHT OCBOOOXKAAETCS OT PEILEHUs
3aJa4, e€CliM YCIIEIIHO CAajl BCEe KOHTPOJIbHBIE U MHIUBUAYaJIbHbIE PA0OTHI B TEUEHUH CEMECTpa.
CrynmeHT oCBOOOXKIAaeTcsi OT TMEpBOTO BOIMpoca OwWiieTa, €ClIM YCIEUIHO Y4JacTBOBal B
KOJUTOKBHyMax 1o TeMaM 8 u 9. [Ipo1onKUTeIbHOCTD dK3aMeHa 2 yaca (JIJIst OJTHOTO CTYJCHTA).

OHCHOLIHI)IG MaTCpuajibl I TPOBCACHUSA HpOMeXYTO‘IHOfI arTeCTal PasMCUICHbBI Ha
caute TI'Y B pasgene «Hudopmanus o0 oOpa3zoBarenpHOM  mporpamme»  —
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOUYECKOE 00ecIeueHne

a) DNEKTPOHHBIA YYEOHBIH KypC MO JUCHHWIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodle» (1cemectp) - https://moodle.tsu.ru/course/view.php?id=27893

(2 cemectp) - https://moodle.tsu.ru/course/view.php?id=25648

(3 cemectp) - https://moodle.tsu.ru/course/view.php?id=26004

0) OLleHOUHbIE MaTepHalibl TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOM aTTecTalu I10
mucuuruinae (https://www.tsu.ru/sveden/education/eduop/).

B) [l11an mpakTUYECKUX 3aHATHI MO TUCITUTIINHE.

1 cemecmp.

1. KombunaTtopuka u 6unom HeroToHa.

2. MuoxectBa. Onepauuu HajJ MHOKECTBAMU

3. Oto6paxenue, pynakuus. O6pas, mpoobdpas

4. Tloctpoenue rpadukoB GYHKIUH dlIeMEHTapHBIMH cpeAcTBaMu. (OCHOBHBIE
aJieMeHTapHbIe QYHKIIUH.

5. Kommozurus ¢yHKInid, oOpatHas QyHKIIHsS

6. UucnoBble MHOXKECTBA. TOYHBIE TpaHH.

7. [lapamerpuueckrie KpuBble — QyHKIIUN U HE QYHKIIUU

8. MeTo1 MaTeMaTH4eCKON MHTYKIIMHU

9. Meron maTeMaTUYECKON MHAYKIIUH.

2-11 yac: camocmosmenvHas padboma: MHOXKECTBA, OTOOPAKEHUS, MATEM. UHYKIIHS.

10. [Ipenen nocienoBaTeIbHOCTH — ONIPEAETICHUE

11. IIpenen mocnenoBareabHOCTH No58-66 u3 3amaunuka JleMmunoBuya ¢ pa3zdoopom

12. HaxosxieHuE MPeAeIOB C UCIIOJIb30BaHUEM TEOpeM 00 apuMeTHIeCKIX AeHCTBUIX

13. Haxoxnenue npenenos. T. o Tpex nociie10BaTeIbHOCTSIX.

14. Tlpenen moHOTOHHOM nocnenoBarenpbHocTr. Yucino e. Kpurepnii Komm.

15. Koumponwvnan paboma. Ilpeden nocnedosamenvnocmu

16. Ilpenen ¢pynkuuu — onpenenenus Komm u I'eitne

17. Pa3nuuHble BUIBI IPEACIIOB

18. Haxoxenue npeaenos GpyHkuuii (mepBblii 3aMeyaTeabHbIN Ipeaen)

19. HaxoxieHue npenenoB GpyHKIMHA (BTOpOH 3ameyaTeabHbIN npeien)

20. O-cuMBOJIHKA.

21. HenpepriBHOCTB. ToukM pa3peiBa.

22. Konmponsnas paooma. Ilpeden u nenpepvienocmo pynkyuu

23. IIpon3BogHas — IO ONPENENECHHUIO.

24. Ilepssoiit auddepennman. Kacarensnas. Texnuka auddepeHupoBanus.



https://www.tsu.ru/sveden/education/eduop/
https://moodle.tsu.ru/course/view.php?id=27893
https://moodle.tsu.ru/course/view.php?id=25648
https://moodle.tsu.ru/course/view.php?id=26004
https://www.tsu.ru/sveden/education/eduop/

25. Texnuka quddepeHunpoBaHusl.

26. IIpaBwiio Jlonurans.

27. llp. Jlonurans.  2-il yac: camocmoamenvras padoma — NPOU3BOIHAS U MIPABHUIIO
Jlonmrans

28. ®opmymna Teitnopa

29. VccnenoBanue GyHKIIMH — TIPEACIbI, TOYKH Pa3phiBa, aCHMIITOTHI HA rpaduke

30. UccnenoBanue pyHKIMK — HCIIOJIF30BAaHUE IEPBOM U BTOPOU MPOU3BOIHOM

31-32. UccnenoBanue QyHKIHA U MapaMeTPUIECKUX KPUBBIX, IOCTPOSHHUE UX IPa(hUKOB.
[IpumeHeHue K pelieHno 3a1a4 Ha HauOoJblliee, HAUMEHbIIee 3HaYEeHNUE.

Hnousuoyanvnas paboma: nocmpoenue zpaguka @Qynkyuu, napamempuueckoil
Kpueoii, 3a0a4a Ha IKCMPEMYM.

2 cemecmp.
1. WHrerpupoBanue mnpocTreHmnx GyHKOUH, MeToJ TMOJBEACHUS TIOJA  3HaK
muddepenimana.
2. VluTerpupoBaHue Mo 4acTsIM.
3. UnTerpupoBanne paioHaIbHbBIX APOOEH.
4. aTerpupoBanue parioHAIbHBIX 1po0ei, MmeToa OcTporpaacKoro.
5.MuTerpupoBanue uppanroHaibHbIX (QyHKIUH.
6.IToncranoBku Yebrnimesa u Ditepa.
7.MlHTEerpUpOBaHNE TPUTOHOMETPUUECKUX (PYHKIIUH.
8.MuTerpupoBanue pa3inyHbIX QYHKIUN — IOArOTOBKA K KOHTPOJILHOM padoTe.
9.Konmponvuaa paooma — «Heonpeoenénnuiit unmezpan.
10.0npenenénnpiii wHTerpan. MHTErpanbHbIe CyMMBI, CyMMBbI JlapOy, ompeneneHue
OTIPENENIEHHOTO UHTErpaa.
11.3ameHa nepeMeHHbIX U HHTETPUPOBAHUE IO YaCTSIM B ONMPEICTEHHOM HHTErpae.
12-13. IlpunoskeHust onpeaenéHHOro HHTErpaia — JUIMHA TYyTH, TUI0MIa b, 00BEM,
(br3UYeCcKue MPUIIOKEHUSI.
Hnoueuodyanvnan paboma «OnpeoeyeHHbLIl UHMEZPATL)
14. IIpenen hyHKIMM MHOTUX TIepeMeHHBIX. JuddepeHnupopaHue.
15. duddepenuupyemocts (YHKIMM MHOTHX NepeMeHHbIX. KacaTenbHas MJIOCKOCTb.
[IpousBoiHas 10 HAIPABJIEHHUIO.
16. Auddepennman. JuddepeHnupyeMoCTh CI0KHON (QYHKITHH.
17. IIpousBoansie U quddepeHIransl BeIcux mopsaakos. @opmyia Teitmopa.
18. OkerpemyM (yHKIIMH MHOTHX TIEPEMEHHBIX.
19. 3ameHa nepeMeHHbIX.
20-21. HesaBHble ¢yHKIMH — TeopeMa CyYIIECTBOBaHHS, AuQdepeHupoBaHue,
paznoxxenue no ¢popmyne Teitnopa, 3a7aun Ha IKCTPEMYM.
22. YCIIOBHBIN 3KCTPEMYM.
23. Konmponvnas paooma — « OyHKyuu MHO2UX NEPEMEHHBIX).
24. Yucnossle psabl. HenocpenctBenHoe cymMmmupoBaHnue, kpurepuid Ko, npusHaku
CPaBHEHHS.
25. Ilpuznaku Jlanam6epa, Komu, Maknopena-Komu, Paa6e, ["aycca.
26. Cx0AMMOCTb POU3BOJIBHBIX PAIOB. AOGCOJIIOTHAS U YCIOBHAS CXOAUMOCTb.
277. PaBHOMEpHAs CXOUMOCTD MOCIIEN0BATEIBLHOCTH U psfa.
28. JlocraTounsle npusHaku Beliepmtpacca, Abens u Aupuxie.
29. Onpenenenue 06JacT CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia.
30. CreneHHOM psiz, paguyc CXOAUMOCTH.
31. Psap Telinopa, KOHKpETHBIE PA3JI0KEHHUSL.
32. TlounenHoe uHTErpupoBanue u AuddepeHnrpoBaHle CTEIIEHHBIX PSAI0B.
3aJauu Ha CyMMHUPOBAHME.



Camocmoamenvhnan paboma «Hucnosvie u cmenennwle paovt»

3 cemecmp.

1.KpuBonuneitnble unrerpaisl 1 pona, 2 poaa

2.J1BoliHBIE UHTETPAJIBI.

3./IBoiiHBIE UHTETpAJIBI.

4.®opmyna I'puna. HeszaBucumocTh  KpUBOJMHEHHOTO  MHTErpajga OT  IYTH
HMHTETpPUPOBAHUS.

5.3amMeHa epeMeHHbIX B IBOMHOM MHTErpaje

6,7. IloBepxHocTHbIM uHTErpai 1 poaa. IloBepxHOCTHBII HHTErpa 2 poja.

8. ®opmyna Ctokca

9.TpoiiHoil uHTErpal.

10.®opmyna "aycca-OcTtporpaackoro.

11.3ameHa nmepeMeHHbIX B TPOMHOM HHTETpae.

12.Konmponvnas padboma: Kpueonuneiinvie, 080IHbIE UHMEZPATIbL, NOBEPXHOCHIHbIE,
mpounbsle unmezpanbsl.

13,14.Panp1 @ypoe.

15,16 UnTerpainel, 3aBucsiue ot napamerpa. bera- u 'amma —pynkuunu.

Hnoueuodyanvnan paooma. Humezpanwl ¢ napamempamu. Paovt @ypoe.

1) MeTtonnyeckue yka3aHusl 10 OpraHU3alii cCaMOCTOSATENbHON pabOThI CTY/IEHTOB.

Jlnst Toro, YToOBI YCIENIHO OCBOWTH JUCHHMIUIMHY «MaTeMaTH4ecKuil aHaIu3y,
HEOOXOIMMO:

- TIOCEIIaTh BCE JICKIIMOHHBIC M MPAKTUYECKUE 3aHATHUS, BECTH KOHCIEKTHI B MMChbMEHHOM
BUJIE;

- BBITIOJIHATH JIOMAIITHUE 3aJaHKs B TUCbMEHHOU (hopme Uik B (popMe TECTOB U 3aJaHHI
(B 3aBUCUMOCTH OT COJIep KaHUs JOMAIITHUX 3aJJaHui );

- MPU BO3HUKHOBEHHWH MPOOJIEM C JOMAITHUMH 3aJaHUSMH TOCEIIaTh KOHCYJbTAIIHH,
MIPOBOIUMBIE TTPETIOIABATEIISIMH;

- BOBpEMsI peliaTh He0OX0AUMbIe KOHTPOJIbHBIE pa0OThl (HA MPAKTHYECKUX 3aHATUSIX) U
WHIMBHIyaJIbHBIC PA0OTHI (KaK TOMAIIHUE 3aaHus ).

- TP TOATOTOBKE K AK3aMEHY HCIOJIb30BaTh COOCTBEHHBIC KOHCIEKTHI JICKIUNA H
JTUTEpaTypy, PEKOMEHIOBAHHYIO MTPEIOAaBaTEIIEM;

- Vcnonp3oBath MpeadK3aMeHAIMOHHYI0 KOHCYJIBTAIIUIO JUIsl TOTO, YTOOBI TPOSCHHTH
HETIOHATHBIC BOIIPOCHI TEOPHUHU U TIPAKTUKH.

Y4eOHO-MeTOoAMYECKOE 0O0ecevyeHue Il CAMOCTOSATEeIbHOU PadoThl 00yYAOIIUXCS
1Mo JUCHUIJINHE.

1.BBeneHue B MaTeMaTUYECKUI aHAIU3 | MeToau4eckas pa3zpadboTka /Tom. roc. yH-T,
Mex.-mat. dak., Kad. o6m. maremaruku ; coct.: Komensckuit 0. K., [Tansko C. B., I[lyraruna
E. H. Tomck : [6. u.], 2007

2. OrobpaxkeHus u GyHKIMH : MeToandeckas pa3padbotka /coct. FO. K. Komensckuii, C.
B. INanbko, E. H. [Tyrsatuna ; Towm. roc. yu-1.Tomck : [6. u.], 2007

3. MaTemaTnueckuil aHaIM3 B MPUMEPAX U 3a/1a4ax DIEKTPOHHBIN pecypc : yueOHO-
metoanueckuit kommieke /[lansko C. B., Ilyratuna E. H., Komensckuii FO. K. ; Towm. roc. yu-T,
WH-T 1MCTaHITMOHHOTO 00pa30BaHMUS

4. IpouzBoanas. JJuddepennunan : meroauueckas pazpadorka /coct. 1O. K.
Komensckuii, C. B. Ilanbko, E. H. [Iyrsatuna ; Tom. roc. ya-T, MexaHuko-maTeMaTH4eCKUI
¢ax., Kad. oOmeit marematuku. Tomck : [0. Mm.], 2006

5. ®opmyna Teitnopa. [Ipasuno Jlonurans : Mmetonuueckas papadotka /Tom. roc. yH-T,
MM®, Kad. obmreit mart. ; coct.: Komensckuii FO. K., [Tanbko C. B., [Tyratuna E. H. Tomck :
[6.1.], 2006



6. UccnenmoBanue u nmocrpoenue rpadukoB GyHKIUH : MeToauueckas pazpadborka /Tom.
roc. yu-t, Mex. -mar. gak., Kag. o6m. maremaruku ; coct.: [lyrstuna E. H., Ycrunosa U. T
Tomck : [6.1.], 2011

7. HeonpeneneHHbIN HHTETpall | METOAUYECKas pa3paboTka : [ CTyIEHTOB
¢u3nveckoro, PU3NKO-TEXHUUYECKOTO, Paaro(hU3NIECKOro (PaKkyIbTETOB JHEBHOHN (HOPMBI
oOyuenusi| / Tom. roc. yH-T, Mex.-mart. dak., Kad. obmeit maremaruku ; [coct. E. H. [TyrsaTunal.
- Tomck : [TTY], 2013.

8. HucnoBslie psaapl M OECKOHEYHBIE TPOU3BEACHUS : MeToANYecKas pa3padboTka /Tom.
roc. yH-T, MeX.-MarT. (ak., kad. oomieit maremMaTkH ; coct. [lyraruna E. H.

Tomck : [0.1.], 2012

9. Kontponbuble 3a1anus 1o teme "OyHKIUHA HECKOIBKUX MEPEMEHHBIX" | IS
ctynaeHToB 1 kypca @D, OTD, POD / cocr. : 'ananosa H. 0. , JIazapesa E. I'. ; Tom. roc. yH-T.
- Tomck : [Tom. roc. yu-t], 2001. - 17 c.

10. UnTerpupoBanme (QpyHKIHMIA HECKOJIBKHUX MEPEMEHHBIX : METOJMUYECKas pa3paboTka /
Towm. roc. yH-1, MM®, Kad. o6u1. mar. ; coct.: E. I'. Jlazapesa. - Tomck : [0. u.], 2006. - 48 c.

11. CoOcTBeHHBIE W HECOOCTBEHHBIE WHTErpajbl, 3aBHUCAIIME OT TapameTpa
MeTtoaudeckas pazpaborka / Tom. roc. yH-T, Mexanuko-mar. dak. , Kad. oOmieit matemaTuku ;
cocTt. : JIazapeBa E. I'.. - Tomck : [0. u.], 2004. - 35 c.: um.

12. Tepevens y4eOHOM JTUTEPATYPHI B pecypcoB cetu MHTepHeT

a) OCHOBHAas JiMTeparypa:

1. Uneun B.A., Tlo3ask O.I'. OcHOBBI MaTeMaTudeckoro ananuza. .1, 2. M: ®uszmariur,
2019.

3. Hemunosuu b. I1. COopHUK 3ama4 W ympakHEHUH IO MAaTEMaTUYECKOMY aHAIH3Y. -
Cankr-IlerepOypr: Jlans, 2022. - 624 c.. URL: https://e.lanbook.com/book/184105.

4. Kynpsisues JI. [[. Kypc maremarnueckoro anammsa T.1, T. 2, xu. 1,2, T.3. - Mockaa:
HOpaiit , 2016.

5. Kynpsisues JI. J1., Kyracos A. JI., Yexnor B. ., [llabyaun M. 1. COoopHUK 33129 10
Maremarndeckomy aHanusy T.1, 2, 3. - Mockpa: @usmariut, 2009 — 2016.

0) 10MOJIHUTEJIbHAS JIUTEepaTypa:

1. Apxunos I'.H., Cagmounuuii B.A., Uybapuko B.H. Jlekiuu mo maremaTudeckomy
aHanuzy. M.: Beicmias mkosa, 2000.

2. byry3oB B.®., Kpyrunkas H.Y., Measenes I'.H., [llumkun A.A. Matemaruueckuii
aHajM3 B Bompocax u 3anadax. Cn6: Jlans, 2008.

3. 3opuu B.A. Maremaruueckuii ananus T.1, T.2. M.: U3xa-Bo: MIITHMO, 2007.

4. @uxtenromnb . M. Kypc muddepeHnHanbHOro M HHTErPajbHOIO HCUUCICHUS
T.1,2,3.- Canxrt-IlerepOypr [u ap.]: Jlans, 2016.

5. Kambinun JILU. Kypc maremarnyeckoro ananusza T.1, T.2. M: Uzn-Bo MI'Y, 2001.

6. Tep KpukopoB A.M., Hlabynun M.U., Kypc maremarunyeckoro ananuza. M3a-Bo:
JlaGopaTtopust 3Hanui, 2016.

7. BunorpagoBa U.A., Onexuuk C.H., CagoBHuumii B.A. 3agaun u ynpakHeHHUs IO
MaremaTudeckoMy aHanusy. U3n-so: MIITHMO, 2017.

B) pecypchl cetu MHTEepHET:

— Maremarudeckuii aHanu3 (dactb 1) https://stepik.org/course/716/

— Maremarndeckuii aHanmu3 (dactb 2) https://stepik.org/course/711/

— Jleknuun u  cemuHapsl mnpenonasarenied MI'Y 1o MareMarMuecKkoMy aHailu3y Ha
noptaie «OTKpBIThIE BUICOIEKINH y4eOHbIX KypcoB MI'Y» https://teach-in.ru

13. Ilepeyenb UHGOPMALMOHHBIX TEXHOJIOTHii

a) TUIEH3MOHHOE ¥ CBOOOIHO pacipoCTpaHsIeMoe MPOrpaMMHOE O00ecTieueHue:


https://stepik.org/course/716/
https://stepik.org/course/711/
https://teach-in.ru/

— Microsoft Office Standart 2013 Russian: makeT mporpamm. BrimrouaeT mpuIoXeHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— my0aryHO nocTynHbIe oOnavynbie Texnonorun (Google Docs, Slnaekc AuCK U T.IL.).

0) nH(DOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

— DJIEeKTPOHHBIN Karajor Hayunoii onubmmoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoHHAs o6ubmmoTteka (pemo3uTopwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT cryaenta — hitp://www.studentlibrary.ru/
— O6pazoBarenbHas mwiaThopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYeCKoOe o0ecrieyeHue

Ayaatopuu Juisi TPOBEACHUS 3aHATHI JIEKITMOHHOTO THIIA.

Aymatopun Uil TIPOBEACHHUS 3aHATHH CEMUHAPCKOTO THIA, HWHAWNBUAYAIbHBIX U
TPYNTIOBBIX KOHCYIbTAIUH, TEKYIIETO KOHTPOJIS U TIPOMEKYTOYHOUN aTTeCTaINH.

[Tomemienus 111 CaMOCTOSITEIBHONW PaOOThI, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOU
JOCTYNoM K ceTu VHTepHeT, B 3JEeKTPOHHYI0 WH(POPMAIMOHHO-00pa30BaTEIBHYIO Cpely M K
MH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aymutopun Uil OpPOBEACHUSA 3aHATUM  JIGKIIMOHHOTO W CEMHHApCKOro  THMa
WHIUBUYAIbHBIX W TPYIIOBBIX KOHCYJIbTAIUM, TEKYIIErO0 KOHTPOJSI M MPOMEXKYTOUHOMU
aTTECTaIlMu B CMEIIeHHOM dopmaTte («AKTPY»).

15. Uudopmanusi o pazpadoTunkax

JlazapeBa Enena I'enHangpeBHa, KaHIuAAaT (U3UKO-MATEMATHYECKHMX HAyK, JOIICHT,
kadenpa obmeit marematuku MM® TI'Y, noneHt

l'amanoBa Hataims FOpseBHa, KaHAMAAT (PU3UKO-MATEMAaTHYCCKUX HAyK, JOICHT,
kadenpa obmieit marematuku MM® TI'Y, noneHt

[Iyrstuna Enena HwukonaeBHa, kaHauaaT (U3UKO-MaTEMaTHUYECKHX HAyK, JOIICHT,
kadenpa obmieit marematuku MM® TI'Y, noneHt


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

